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Introduction
The New Hampshire Department of Environmental Services (NHDES) is pleased to submit this
2018/2019 Ambient Air Monitoring Program Annual Network Review and Plan in accordance with the
Code of Federal Regulations Title 40, PARP&81 of this Plan rewes structure, objectives, history
FYR RFEGF GNBYyR&a 38420AF0GSR 6A0K b159{Q !'ANJaz2yAd2NAy3 tNRINIY 6! a
individual air monitoring station information. Part 3 of this Plan details our Photochemical Assessment
Monitoring Station (RMS) Enhanced Monitoring Plan (EMP) for organizations in the Ozone Transport
Region as pednited State€nvironmental Protection Agency (USEPA) monitoring rule (80 FR 65292;
October 26, 2015)

PART X 2018/2019 Annual Network Review and Plan
NHDESontinually revisits basic air monitoring fundamentals and efficiency initiatives to allow for
reliable, high quality data capture and analysis within a tight budget. Key objectives remain to provide
guality ambient air data in order to:

{ Determine attairment status with the National Ambient Air Quality Standards (NAAQS, see
Table 1.1)

{ Guide future air quality policy decisions at the state and national level

{ Protect public health through forecasting and re&the mapping and air pollution alert
initiatives.

Tables 1.8 through 1.11, presented later in this section, summarize the current status of the New
Hampshire ambient air monitoring netwogJuly 20¥ through June 208.

Monitoring Objectives

Ly I OO0O2NRIYOS 6AGK GKS b yhxoality ovlifedodal gitifensibyt 2 K St LI ddzAdlF Ay | KA
protecting and restoring the environment and public health in New Hampghireb | 59 { 2 LJSNI G4S& I

network of air monitoring sites throughout the state. These sites facilitate monitoring of ambient

ozone (s), sulfur dioide (SQ), nitrogen dioxide (N£), volatile and sermiolatile organic compounds

(VOCs), carbon monoxide (CO), lead (Pb) and particulate matter chemistiy B MPMuo). Air

Y2YAG2NRYy3 REFEGEFE FNRBY bl 59{Q yS Hantpdhle, ekfubtedhe | aaSaa AN ljdzk £t Ade gAGK
status of air quality coming from areas upwind and also helps assess our contribution to downwind

areas. These data allow NHDES to predict air pollution episodes, enact protective actions and

warnings, develop and assess effectivenef emission reduction strategies and support health

assessments and NAAQS reviews.

Ambient air pollution monitoring began in New Hampshire in the 1970s at a few locations. Over
ddz0aSljdz2Syd @SIFNRBRZI AdG INBg {ARcouidtiéshostadd moyiitoring KSNB S OK 2F GKS
stations for air pollutats known to exist in the are®ver time, local industrial facilities either
established pollution controls or shut down, resulting in improvements in air quality in those counties.
For example, paper it in Coos County emitted fairly high levels of sulfur dioxide and particles,
resulting in periodic unhealthy air quality. Most of these facilities have since shut down and the air
quality has improved to the point that there is no longer the need for itwoimg in the area.
AccordinglyNHDES has reallocated monitoring resources. HowdVieRES continues to track

emission inventories and reports of health concerns in these areas in order to assess any potential
need to reestablish air monitoring infrastture. In recent years\HDES has coordinated withFePA

to streamline the monitoring network in order to meet demands for ever increasing efficiency with
limited resourcesNHDES has given careful consideration to how the neeéffaiency would affect
network consolidation whilenaintaining adequate public protection and the ability to track progress.

Q)¢
i
=
u»
(e}
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The current New Hampshire ambient air monitoring network is carefully confiduaeedd on air
pollution emission patterngo provide air quality data ipopulated areas which are potentially at risk
for unhealthy air quality of one or more pollutants. Most populated areas are represented by an air
monitoring station unless previous monitoring has demonstrated that either the community is not
considered tdoe at risk or can be adequately represented by a nearby moneéDES also

considered topography, geographic coverage and air pollution modeling in the current network
design.

Now, in 208, most of the major pollution sources that are in operation in Ndanpshire are

generally well controlled. Areas of continued concern are mobile and area sources where population
density and highway networks are dense enough to multiply the emissions of relatively small
individual sources hundreds of thousands of tinseer. The cumulative emissions are greatest in the
southeastern portion of the state where population and highway densities are greatest. This region is
generally bounded by the Massachusetts state line to the south, Nashua and Manchester to the west,
Conord to the north, and Rochester and Portsmouth to the east. This same region is also the most
exposed portion of the state to air pollution transpowthich generally crosses the southeastern part

of the state from southwest to the northeast and along tiew Hampshire coastlin®opulated

valley communities where wood burning is commonly used for residential heating are also being
closely watched for Pb4 during cold weather seasons.

Pollutants of most concern in éseareasin 2018 include ozone, ozonprecursors (nitrogen oxides

(NOx) and VOCs), Rkand S@. TheNew Hampshirenonitoring network is most dense in the
southernportion of the stateto reflect potential air quality concerns in heavily populated regiovith

diverse geographyWhile the gratest risk of unhelthy air quality occurs in thegeortions of New

Hampshire, unhealthy air quality events can occur anywhere in the state for ozone and small particles.
Accordingly, the monitoring network for these pollutants extends into all portiorikestate. Small

particles also lead to visibility impairment, and there are federal regulations to track visibility progress
with a special kind of speciation monitoring (IMPROVE) near the Class | airsheds (Great Gulf Wilderness
and Presidential DrRive Wilderness) located adjacent to Mt. Washington in northern New

Hampshire.

As part of the 208 8hour Os NAAQS implementatiot EPArequires states located within the Ozone
Transport RegiofOTR}o submit an Enhanced Monitoring PIEEMB. This plan islue by October

2019 and is to include instrumentation, proposed measurements, and analysis plans for advancing
scientific understanding of the nature of the ozone problem and transpitin the OTR, in order to
develop solutions for states to reach attanent. States within the OTR are working together
collaboratively to develop a comprehensive plan that reduces redundancies and capitalstese
expertise. Each state will then submit an EMP for their portion of the comprehensive plan.

Network Summay
Below is a brief summary of the New Hampshire Air Monitoring netwsr&f June 2018nd the role

each station plays for public protection. The list is presented alphabetically by community.

Concord

The Concord monitoring site is primarily intended tack ozone, the only criteria pollutant for which
recent air monitoring and modeling bandicated possible population exposure to unhealthy levels. A
previous Concord monitoring station was located in the valley neardtate 93, but was moved to
reducethe risks of NOx scavenging caused by nearby freeway traffic emissions and effectively
lowering the measured ozone levels in the immediate area. The Hazen Drive site has the advantage of
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being in close proximity to thlHDES main office, for both outreacpportunities and ease of
maintenance. It is also in the proximity of residential neighborhoods, retirement communities and
schoolsNHDES initiated Snonitoring at this statiorin October 2010 to help quantify local 50
levels relative to the new SMAAQSThis monitoring was then discontinued at the end of 2016 due
to low concentrations measured. The Concord Hazen Btatéon represents population on a
neighborhood scale.

Greens Grant Mt. Washington base

The Greens Grant, Camp Dodge ozone monitor at the base of Mt. Washington is now the primary

monitor representing the northern portion of New Hampshi-DES contracts with the Appalachian

Mountain Club for general support and operation of the ozone maiitpat this station. This

monitoring location is also important since it represents two federally recognized Class | airsheds

which also require IMPROVE visibility monitoring. Personnel rom8@&NB a G { SNIWA OSQa 2 KA UGS
Mountain National Forest operathe IMPROVE sampléMHDES tracks PMlevels measured by the

IMPROVE monitor for the purpose of estimating current exposures and the demand for more

comprehensive Pesmonitoring. NHDES consolidated previous monitoring in the North Country

(Pittsburg ad Conway) at Camp Dodge due to the high correlation between sites, low population

densities, and low risk of exposure to unhealthy air quality. This research oriented station also

represents population exposure on a regional sc@le the other handMt. Washington summit is not
NEBLINBEASYGlI GAGS 2F ASYSNIf Lidzof A0 SELR&AIINBE Ay O02YYdzyArAidasa €200
counties and any attempt to apply this data in that way can result in misleading conclusions.

w»
puj

Keene

The monitoring station in the city ¢feene tracks ozone and Rbbn a continuous basis. The
southwest portion of the stateanexperience a few days per year when ozame PM.5
concentratiors have the potential to reach unhealthy levé\$:DES installed a continuous P
monitor at thisstation in September 2007 to better track the risks of wintertime wood smoke buildup
which is a product of residential heating in the communigene is a prime example of a city
distinguished by the factors, such as population density, woodstove use/adlegt topography that
are necessary for these winter even@her nearby communities may be similarly affected. The
continuous PMsequipment has been invaluable in better understanding the wintep BFdents and
improving air pollution forecasts fdhe area. The data measured for ozone and-monter PMbsare
considered valuable on a regional basis, and the data for wintersB\Monsidered nomegional. This
station represents population exposure on a neighborhood scale.

Laconia

The Laconia motur tracks ozoneand PMA Y G KS a[F18a wS3IAz2zyée 2F GKS adlisSed ¢KS L2 LzA I d
area swells during the summer months with tourists. The monitor represents the very northern edge

of the Boston CMSA (combined metropolitan statistical area) and peailbdexperiences elevated

ozone levels. This station represents population exposure on a regional scaprt of a special

study, a temporary monitoring station was operated at Wyatt Park from October 2016 through April

2017and at Memorial Park from October 2017 to April 2@d&ssess wood smoke concentrations in

the community.

Lebanon

The Lebanon monitoring station is sited to provide population and regional based monitoring for the
Lebanon/White River Junction (VT) metoditan area with information on regional ozone and 2M

This site is also important since it represents the consolidation of the closed Claremont (ozone) and
Haverhill (ozone and PM) monitoring stations. The station is located on a ridge at the Lefbano
airport, just above the river valley. The site was chosen primarily to represent the regional exposure,
and the station is important to the New Hampshire network for its geographic coverage. This station
represents population exposure on a regional scale
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Londonderry

The Londonderry station came online January 1, 2885an NCore superstation measuring a wide
selection of pollutantsNHDES worked closely withEPA to carefully select this site for its central
proximity to the highly populated southeastesuburban portion of New Hampshire. The site has no
nearby emission sources of significance, but lies in the air pollution transpwitior that crosses the
southern portion of the state. The site is expected to track a number of potentially unhestne

events each yeaNHDES relocated photochemical assessment monitoring (PAMS) from Nashua to this
station in April 2015 and is the required PAMS site for NH. PAMS measures important precursors to the
development of ozone. These precursors includedewiariety of volatile organic compounds and

nitrogen oxides. Changes to the site are documented in the Network Modifications section in
accordance with the new PAMS site requirements taking place for the 2019 PAMS season. Being a
multi-parameter stationdcated in an area representative of a large population living in the northern
suburbs of Boston, as well as between the major population centers of Nashua and Manchester, the
data collected at this site will be ideal for future research and heathted analysis. This station also

pairs with the Pack Monadnock NCore station to give the low elevation perspective as compared to

t 01 a2yl Ry201Q& KAIK StSGLFGA2y REFEGF F2NJ AAYAEEFNI FANI YIaasSa (NI ya
represents population exposuin a regional scale.

Mt. Washington¢ Summit

The Mt. Washington summit monitoring site is of special value for scientific research for tracking ozone
transport. The summit is located af288 feet above sea level and is far away from any significant
pollution sources; thus it is ideal for picking up leragge pollution transport into the northern portion

of the state. The data are often compared to the data collected at Greens Grant (Camp Dodge) located
at the base of the mountain, just a few milesthe east, to give a vertical gradient perspective. Ozone
levels measured at the summit are normally higher than measured at the base and occasionally reach
unhealthy levels. This station provides valuable high elevation data on a regional scale, bdtrsitou

be considered representative of population exposure in nearby communities at lower elevatiace

level carbon monoxide measurements are proposed for this location under the Enhanced Monitoring
Plan (EMP) to help differentiate ozone originatingrbanmade air pollution sources from ozone of

natural (stratospheric) origin.

Nashuac¢ Gilson Road

In pastyears, the Nashua area ofteawthe highest ozone concentrations in the state ahdsthere

is an ongoing need to continue tracking ozone in émesa. While this station is on the upwind side of
the city of Nashua, it is critical to the network for tracking transport into the state and into the city of
Nashua from the southwest. This station represents population exposure on a regional scale.

Peterborough, Pack Monadnock MountamSummit (Miller State Park)

NHDES has monitored several parameters at the Pack Monadnock station since 200Bemagine
GKS aidrisSua aSO2yR b/ 2NB &aA0GS Ay Hnmochamf@sS aAGSQa (GNHS @I fdzS tASa
mountain top in the soutkcentral portion of the state. At,288 feet above sea level, the station is
ideally located to pick up the transport airflow from the heavily populated northeast urban corridor
(Washington, D.C. to Boston) and isfa horthern terminus of the lovlevel jet that begins near the
middle of Virginia. This nepopulationbased monitor does not have nearby sources of significance.
This site measures a wide variety of pollutants, including PAMS ozone precursors, IMPRO&/E, 0z
and PMs. Due to its location and elevatioNHDES considers this station to be of high scientific value
for transport measurements on a regional scale. When paired with data collected at Londonderry,
Peterborough PAMS and BMdata provide a critial highlow cross section for regional

photochemical modelDue to these unique characteristics, NHDES is including continued PAMS
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operations at this location under the EMP.

Pembroke

The Pembroke monitoring station is located along the Merrimack Ruwrto the south of Merrimack
Station power plant. The power plant is a large coal burning source which until recently caused
relatively high levels of $@t this monitor. While the power plant recently completed pollution control
upgrades for S@thisstation tracks progress in reducing emissiansl measures exposure to S0a
nearby community. This station represents population exposure tm8@ local scale.

Portsmouth

The Portsmouth monitoring station is located Brircelsland on the Piscatag River just to the east

of downtown PortsmouthNHDES has been successful in establishing atkmng agreement for siting

at its current location and has found the location to be suitable for tracking emissions from around the
Portsmouth and Kittery (MEareas. The station also picks up some sea breeze ozone events that work
their way up the river. This station represents population exposure on a limited regional scale.

Rye

The Rye Monitoring station is located at Odiorne State Park. Its purpose &rifyito track

summertime ozone events brought ashore by sea breezes. Past experience monitoring ozone in Rye
found that these events sometimes result in measurements of ozone among the highest in the state.
These events affect the coastline area and napEnetrate more than a few miles inland@he data

from this site are of scientific interest for air pollution flow dynamics when compared with data from
Portsmouth station. This station represents a specific and limited population along the New Hampshire
coastline for these periodic high ozone events.

PMzsBeta AttenuationFederal Equivalency Method (FEM) Monitoring

NHDES operates several Met One 1020 BAMs and one API 602 BAM covering a totaéohfinent
stations. NHDES operates BAMs at Kekabanon, Londonderry, Petsorough and Portsmouth

NHDES also operates Federal Reference Method (FRM) filter based samallens thiesestations

except for Lebanoim order to flesh out data comparison assessments between the beta and filter

based mehodologiesPlease note below information relative tbesedata comparability assessments

(FEM vs FRM) and declaration of primary sampler type for each station. For more information, see data
Comparability Assessments in Appendix A and at the followikg li
https://www.epa.gov/outdoorair-quality-data/pm25-continuousmonitor-comparabilityassessments

Keene- The Met One 1020 BAM data at Keeeenairs primary data toward the NAAQS. Any FRM

data generated at Keensconsidered secondary when BAM data are availabhe 3year data

comparability assessment between FRM and FEM data is incomplete as NHDES curtailed FRM sampling
in Keene during th& and 4" quarters of 2017 due to limited resources. Based on available data,
individual seasonal data comparisons are outside acceptability limits and all FRM and FEM data for the
past three years (2@.¢ 1017). These data setdo correlate with an oveall B = 0.@ andhavean

intercept of 4.8 micrograms per cubic meter (ugfn These statistics show a progressive trend from

the previous year. And, these data are significantly skewed based on one FRM outlier collected on
1/12/15. NHDES flagged this data point as an outlier A§)® is still using the point to generate these
statistics. @zS (2 GKS 2dzit ASNRa yS3IFGAgS AyFtdsSyOS | yR
correlations, NHDES believes that the BAM data should remain primary towards the NAAQS at Keene.

Lebanon The Met One 1020 BAM data at Lebanon remaitimary toward the NAAQS. Any FRM data
generated at Lebanois considered secondary when BAM data are availabe 3year data
comparability assessment between FRM and FEM data is incomplete as NHDES curtailed FRM sampling

iKS

2ASNI £ f

L2 & A G
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in Lebanonduring the 3rd and 4th garters of 2017 due to limited resourcéBased on available data,
the FRM and FEM data for the past three years feillsin the additive vs. multiplicative bias
acceptability limits for FEM testing. These data correlate with an overall RB3artd havean
intercept 0f0.08

Londonderryg The Met One 1020 BAM data at Londonderry rermgiimary toward the NAAQShe
FRM and FEM data for the past three ydamnoving closer to being withthe additive vs.
multiplicative bias acceptability limits for MEesting.On a positive trend, the 2017 data is within
these acceptability limitsThese data correlate with an overall R2 6andhavean intercept 0f0.91

Peterborough, Pack Monadnock MountamSummit (Miller State Park) The Met One 1020 BAM at
Peterborough remaisprimary toward the NAAQS. Any FRM data generated at Peterbotisugh
considered secondary when BAM data are availabhe FRM and FEM dédtam Peterborough are
within additive vs. multiplicative bias acceptability limits for FEMitesThis 3-year data set
correlates with an overall®® 058 andhavean intercept ofl.15 The 201énd 2017data, however,
areoutside these acceptability limits (see Comparability Assessments in Appendix €6 .dEita
should be viewed with some undaimty based on a number of factors. Outliers, loancentration
data and method differences are key factors in this uncertainty.

Portsmouth- APl 602 BAM data at Portsmouttmainsprimary toward the NAAQS. Any FRM data
generated at this statiois consitlered secondary when BAM data are available. The APl 602 BAM has
correlated quite well with the FRM when operational. All valid FRM an@6@PFEM data sets from
Portsmouth for the past three years are within or very close to additive vs. multiplicatige b
acceptability limits for FEM testing. Thiwee-year data set correlates with an overaf-R0.% and

havean intercept 0f-0.17.

There are a number of factors that work against good correlation between FRM and FEM data. Some
of these factors can beontrolled by a monitoring organization and some cannot. NHDES continually
strives to get better correlations through process control and limiting variables that we can control.
However, there are basic uncontrollable differences between the FRM and FEiddsehat work

against good correlations. One key uncontrollable factor relates to volatiles anevstatile

components in the air mass. Key differences between these two methodologies are based on the time
between sample collection and sample analyStee FEM BAM collects and analyzes each sample over
discrete one hour time periods, whereas the FRM collects the sample over an integrated 24 hour
period, with analysis performed several weeks later. This extended time period between sampling and
analysidor the FRM likely allows volatile and/or sewdlatile compounds (when present) to leave the
sample media prior to analysiscreating a negative bias when compared to the BAM.

Network Modifications
NHDES made the following modifications to thena@mitoring network between July 1, 20&and June
30, 20B.

PAMSc As perb | 5 PANIS Implementation Pldyoth New Hampshird?AMS sited_ondonderry and
Miller State Parkdiscontinuel 24 hour can samplinduring the2017 monitoring seasorThesesites

no longer collect and analyze a 24 hour can on the one and six day sampling scNetl#S does still
collect onecanon a monthly frequency, and run duplicate at each site for precision data

LaconiaPMz s ¢ As part of a special study, NHDigfainesablished a temporary winter PM
monitoring platform near downtown Lacon{demorial Parkpuring the 207-2018 winter season. A
report will be generated based on final quality assureckPBAM and Aetholometer data generated
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during this studylt hasnot yet been determined if NHDES will continue monitoring at this location or
choose another within the city for Winter 20419.

Filter Based PM SamplingDue tosevere personnel resource deficidHDESequestedg and
receivedg permission from EP#o reduce some PM elmcation samplingThese modifications did not
affect NHDEbility to comply withair quality monitoring regulationsPlease note the following
modifications in this regard:
® NHDEStopped alPM s co-location sampling in Keene duri@g and 4" quarter 2017.
w NHDES Stopped &M s co-location sampling in Lebanatarting in the3rd quarter 2017
®w NHDESeduce frequency ofPMe.s co-location sampling in Portsmouth from 1/6 to 1/12 days
starting in the 3rd quarter 2017
w NHDESeducel frequency ofPMes co-location sampling in Laconia from 1/6 to 1/12 days
starting in the 3rd quarter 2017
w NHDES stopped &IVho co-location in Portsmouth starting in the 3rd quarter 2017

Euture Plans

In support of continuous efforts to improyeerformance and maximize network efficiency under a
constrained budget, NHDES continues to seek efficiencies where possible within the network. NHDES
presents the following future plans.

Enhanced Monitoring PlagEMP)¢ Part 3 of this document detaithe NHDEEnhanced Monitoring

Plan for the 2015 Ozone NAAQS Implementatidew Hampshire, being part of the Ozone Transport
Region (OTRIs required to submit this EMIBy October 2019NHDES has been working in

coordination withother states inOTR and takeinto consideration interregional transport of pollutants

of concern.The NH EMP presents only the relevant portion of the regionally coordinated plan that falls
within the state boundary.

In addition,to upgradethe Londonderry NCORE/PAMS statithie, 0lar and UV radiation sensors
currently located at Peterborough will be relocated to Londondérhe spring of 2018. The NOx
instrumentin Londondernhasalsobeen replaced with a TrudQ: CAPS 500 analyzer, and a
ceilometer will be installed to meehe mixing height requirement as part of the modifications to 40
CFR Part 5&urther, @rbonyl sampling will commenge Londonderry every three daggarting in
2019.

Laconig GreenStreet¢ NHDESs considering relocating Laconia monitoring to bettepture winter
wood smoke within the city neighborhoods.

/YL 52R3AST ONMBESYs@lannibyMImiyiar relocation of this station during the Fall of
2018. In coordination with the USFS and AMEDES plans to place an efficient climate congabll
structure adjacent (approximately 10 ft away) to the current structure and relocate all monitoring
equipment into and on the new structure. Once all monitoring activities are associated with the new
structure,NHDES will remove the current one.

Purchaia/Expenses

N9 { Q o0dzRASHE Oe Ot S NHzya T NENe AWnznitoring PragiaiNBckded Wdzy S on S OK &SI N
some limitedfunding through the New Hampshire Capital Budget for equipment procurement during

this previousbudget cycle With those fund$N\HDES chose to update our antiquated air monitoring

equipment by procuringne ozone analyzer, one sulfur dioxide analyzer, one carbon monoxide

analyzer and two dilution calibrators. NHDES also received some early PAMS adoption funding during

this budget cyle. With that, NHDES has procured, or is in the process of procuandlQ: CAPS

analyzer, a Markes Agilent gas chromatograph systeceiliometerand a carbonyl sampler.
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NHDES utilizedimostall federal funding for air monitorinépr personnel, cosumables, parts and
supplies to operate the air monitoring networkdditionally, NHDES maintains fleet vehicles, updates
maintenance and station contracts, pays utilities for existing facilities, and enhances air monitoring
stations as needed throughouté¢ network. Other key expenses include calibrating, repairing and
maintaining equipment to medt EPA and safety standard¢éHHDES procured®eledyneNQ, analyzer
with the limited federal equipment funding we received. This analyzer arrived from the factory and
could not be installed due to electric code issues with the analyzer. The manufacturer was made aware

and has taken the instrument back for modfion.

Please note that a number of analyzers and samplelHB 9 { Q y S 62 NJ

NBE 2fR

maintenance in order to assure adequate data capture. Of reotagjorityof NHs 9 {ilt€r-based
particle samplers are near the end of their lifeémTable 1.0 presents equipment, analyzer and

samplertypesthat NHDES currently uses for ambient air quality monitoring.

Table 1.0 : Equipment (Method)

SQ

Teledyneg API 100A and E¢J(Automated Equivalent Method EQ®A95100)

Teco 43A; (Automated Equivalent Method EQ®A86-:060)

Teco 43, (Automated Equivalent Method EQ®A86-060)

Thermo 43k, (Automated Equivalent Method EQ®A86:060)

CO

Teco 48C (Automated Reference Method RF0981-054)

Thermo 48k, (Automated Referenchlethod RFCA981-054)

Teledyneg API 300 Ed (Automated Equivalent Method RFQ893093)

Os

Teledyneg API 400E (Automated Equivalent Method EQ@A92087)

Teco 49 (Automated Equivalent Method EQ@&80:047)

Teco 49C (Automated Equivalentlethod EQOA880047)

Thermo 49t (Automated Equivalent Method EQ@&80:047)

Teco 49C P§(Lab Standard EQ@¥880-047 )

NG,

Teledyneg API 200E, (Automated Reference Method RF0891-082)

Teledyneg Model T500U CARJAutomated Equivalent MethoBQNAD514212)

Teco 42 (Automated Reference Method: RFN289074)

Thermo 42k, (Automated Reference Method RFNA89074)

NOy

Ecotech Model 9843 NOy

Particulate Matter

R&P Partisol Model 2025 (filter based)

BGI Model PQ200 (filter based)

Met One BAM Model 1020

AP| 602 BAM

IMPROVE Visibility Speciation Monitor

Calibrator (multiple parameter)

TECO 165 Multi Gas Calibrator

Teledyneg APl Model 700, 700E and 700U Gas Calibrators

Environics Series 6103 Multi Gas Calibrator

2B Technologivodel 306 Ozone Calibrator

F'yR NBIjdzA NB FNBIj dzSy i
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Table 1.0 : Equipment (Method)

Data Acquisition System

Environmental Systems Corporation (E®6 Agilairg Data LoggerModels 8816 8832 and 8872

PAMS

Thermal Desorber TM50

Perkin Elmer Ozone Precursor Systé@tarus 500 Gas Chromatograph, TurboMatrix 100

Agilent/Markes Ozone Precursor System 7890 GC, Markes CIA Adval

channel UNITE NI X Xr MeiguxsiRemoval system

Agilent Open Labs CDS, version 2.2, Chemstation Edition

Perkin Elmer Total Chransoftware version 6.2.1

Parker BalstomOC Gas Generator

Parker Balston Hydrogen Generator

Tablel.1l: NewHampshireStateand LocalAir Monitoring StationsNetwork ¢ 2017/2018

SC@
Town Name AIRS# Frequency Scale Objective
MooseHill
Londonderry | School 33 0150018 | Continuous Regional Population
Pembroke Pembroke High
HighwayDept. | 33013 1006 | Continuous Neighborhood| Concentration
Peterborough | PackMonadnock | 33 011 5001 | Continuous Regional Research
Portsmouth | Peircelsland 33015 0014 | Continuous Neighborhood| Population
Cco
Town Name AIRS# Frequency Scale Objective
MooseHill
Londonderry | School 33 015 0018 | Continuous Regional Population
Peterborough | PackMonadnock | 33 011 5001 | Continuous Regional Research
O3
Town Name AIRS# Freguency Scale Objective
Concord HazenDrive 33013 1007 | April- Sept Neighborhood| Population
GreensGrant | CampDodge 33 007 4002 | April - Sept Regional Research
Keene Water Street 33 005 0007 | Continuous Neighborhood| Population
Laconia LakesRegion 33 001 2004 | April - Sept Regional Population
Lebanon Lebanon 33 009 0010 | Continuous Regional Population
MooseHill
Londonderry | School 33 015 0018 | Continuous Regional Population
Mount Mt. Washington
Washington | Summit 33 007 4001 | Continuous Regional Research
Nashua GilsonRoad 33011 1011 | April - Sept Regional Population
Pack
Peterborough Monadnock 33011 5001 | Continuous Regional Research
Portsmouth | Peircelsland 33 015 0014 | Continuous Neighborhood| Population
Seacoast High
Rye,Odiorne | ScienceCenter | 33 015 0016 | April - Sept Neighborhood| Concentration
NO/NOy
Town Name AIRS# Frequency Scale Objective
Londonderry | MooseHill
NOy School 33 0150018 | Continuous Regional Population
Londonderry | MooseHill
NO» School 33015 0018 | Continuous Regional Population
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Peterboroughl Pack
NOy Monadnock 33011 5001 | Continuous Regional Research
Tablel.2: NewHampshireParticulateMatter Network ¢ 2017/2018
Town Name AIRS# Frequency Scale Objective
Keene Water Street 33 005 0007 | 1 in 12filter Neighborhood| Population
Continuous
Keene Water Street 33 005 0007 | BAM Neighborhood| Population
Laconia GreenStreet 33 001 2004 | 1 in 6filter Regional Population
Laconia GreenStreet 33 001 2004 | 1 in 6filter * Regional Colocate Audit
Lebanon LebanonAirport | 33 009 0010 | 1 in 12filter ** Neighborhood| Population
Continuous
Lebanon LebanonAirport | 33 009 0010 | BAM Regional Population
MooseHill
Londonderry | School 330150018 | 1in 3filter Regional Population
MooseHill Continuous
Londonderry | School 330150018 | BAM Regional Population
Continuous
Peterborough | PackMonadnock | 33 011 5001 | BAM Regional Research
Peterborough | PackMonadnock | 33 011 5001 | 1 in 3filter Regional Research
Portsmouth Peircelsland 33 015 0014 | 1 in 6Gfilter * Regional Population
Continuous
Portsmouth Peircelsland 330150014 | Bam Regional Population
PM, s Speciation
1in 3IMPROVE
Peterborough | PackMonadnock | 33 011 5001 Regional Research
MooseHill 1in 3IMPROVE
Londonderry | School 33 015 0018 Regional Population
PMuo
Continuous
Londonderry | MooseHill School | 33 015 0018 | BAM Regional Population
Continuous
Peterborough | PackMonadnock | 33 011 5001 | Bam Regional Research
Portsmouth | Peircelsland 330150014 | 1 in 6filter ** Neighborhood | Audit
Continuous
Portsmouth | Peircelsland 330150014 | Bam Neighborhood | Audit
* Changed to "1 in 12" Aug 2017
** Discontinued Aug 2017
Tablel.3: NewHampshirePAMS Networlkg 2016/2017
Town Name AIRS# Frequency Scale Objective
MooseHill Starting2015
Londonderry | School 33 015 0018 | June- Sept Regional Population
Peterborough | PackMonadnock | 33 011 5001 | June- Sept Regional Research
Tablel.4: NewHampshireNCoreNetwork ¢ 2016/2017
Town Name AIRS Status Scale Objective
MooseHill Operationalon
Londonderry | School 330150018 | Jan 12011 Regional Population
Operationalon
Peterborough | PackMonadnock | 33 011 5001 | Jan 12011 Regional Research
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Personnel

The AMP continues to operate with one ftithe technical position vacant as well as one
technical position previously eliminated. Due to limited bud@tDES is unable to fill the
vacant positiorduring the next year. In order to fulfiequirements NHDES assigns some
technical support duties to individuals outside the official AMP organizational structure,
including PAMS management duti€&ee Figure 1. Atmospheric Science and Analysis
section staff (of the Air Resources Division of NHDp&ally support the AMP program.

Figure 11: Current Air Monitoring Program Organizational Chart

CRAIG WRIGHT
DIRECTOR

R. Ohler
ADMINISTRATOR IV

K. PERKINS I
Air itoril
Program Manager

|
| !

T. VERVILLE J. POISSON L. HROBAK
Operations Energy, Infrastructure PAMS
Manager and QAPP Supervisor Manager
C. THOROUGHGOOD) VACANT T. FAZZINA M. CHASE M. LITTLE
Electronic M Air Pollution H TEMP Air Pollution Data Systems
Technician 11 Technician 11 APT Il Technician II Planning Analyst

Cooperative Air Monitoring Initiatives
NHDES is involved in numerous cooperative air monitoring initiatives with local, state and
private entities.

For over & years now, the Appalachian Mountain Club (AMC) dRBES have been joining
resources to conduct ozone monitoring in Coos County. Since 1990, AMGB&S have

been cooperatively monitoring ozone on the summit of Mount Washingtodet@rmine the

exposure of hikers and other visitors to this pollutant and to quantify ozone transport from
upwind areas. Significant levels of ozone have been measured on the summit during the
summer months throughout this time. Also, AMC aieDES beganooperatively managing a

second monitoring station near the base of Mount Washington (Camp Dodge) in 1996, a

2 KAGS az2dzyilAy bliAz2ylrf C2NBad /tlaa L 2AfR
involvement in air monitoring activities savR$DES signifant resources.

NHDES also partners with théSDepartment of Agriculture (Forest Service) in a Challenge
Cost Share Agreement relative to air monitoring activities at Camp Dodge in Greens Grant.
This agreement provides a framework of cooperation for statvork such as upgrades, tree
trimming and routine costs. The Forest Service operates an IMPROVE (Interagency

S

Ny

w»
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Monitoring of Protected Visual Environments) sampler at this statitiDES and AMC
currently maintain ozone sampling, upkeep and routine sigpéctions at this station.

NHDES provides critical retine rainfall data from the Laconia station for the protection of
public health. When rainfall at the Laconia station exceeds a specific amount over a specific
time period, an automated notificatiosystem operated biNHDES facilitates closing of a

public beach and alerts of possible bacterial dangers. Similar notification systems
incorporating our reatime meteorology data have been used to enact erosion control
inspections at various New HampshDepartment of Transportation road construction
projects.

NHDES maintains a near r¢iahe air qudity and forecasting website at:
http://www?2.des.state.nh.us/airdata/default.aspnd contributes to a regional air quality
website maintained by EPA [ttps://www3.epa.gov/regionl/airquality/aqi.html These

sites provide forecast information on New Hampshire's air quality that can be used by media,
medical professionals, schools aaithletic coaches, and individuals, to help plan daily

activities and protect public health. The air quality forecast for New Hampshire is also
available on theNHDE&AIr Quality Information Line at (800) 98V OG. The forecast is

made for groundevel ozme and particle pollution.

Monitoring Trends
Each year, NHDES reviews its monitoring data and calculates design values for comparison to

the National Ambient Air Quality Standards (NAAQB3ble 15. USEPA establishes these
standards to protect public health and welfare. In general, design values consider the three
most recent years for an averaging period in the form of the NAAQS, such as looking at the
three-year average of the annufdurth highest obne 8-hour value.

New Hampshire air quality data trends reveal the important progress that has been made
in improving air quality in New Hampshire. Cleaner vehicles, fuels, power plants, industry
and small engines located throughout the region have all contributed to Amgpinoved air
guality since the 1980s. More recent trends show that additional progress is still being
made, but the task becomes more difficult as there are becoming fewer pollution sources
that remain uncontrolled. It is also important to note that whileogress has been made,

the NAAQS have beeatrengthenedn some cases to be more protective, thus we have
more progress to make.

Figures 2 through 1.5 present monitoring trends for the key criteria pollutarits the

period 2000 through 2017n all caes, air quality is significantly improved from the 1970s

and 1980s. Currently monitored levels of nitrogen dioxideANPMuo, lead (Pb) and carbon
monoxide (CO) are safely below the current levels of the NAAQS. However, the NAAQS for
ozone, PMs, and £z have all recently been tightened (lowered) to levels near what is
currently being measured in New Hampshire. Two of these pollutants (ozone ang) PM

have drawn significant attention by NHDES as a focus for network monitoring and SIP
planning.Ozone iMNew Hampshire has been substantially reduced from concentrations
measured in the state in the 1980s and 1990s, but has become stable at levels just below the


http://www2.des.state.nh.us/airdata/default.asp

NHDES 2018/2019 Ambient Air Monitoring Program RevievPéard Pagel7

current NAAQS since 2013.

Monitoring trends forSQ indicate that all areas of New Hampshireet the 3hour SQ
secondary NAAQ&hd for thel-hour primary S@NAAQSCurrent data showsignificantly
lower SQconcentrations since 201Table 16 summarizes exceedances of NAAQS
thresholds during recent years.

Tables 17 through 111 provide the maimum of the five most recent deg values and
most recent (2018L7) design values for each criteria pollutant. These are also
expressed as percentages of the current NAAQS. CHaN®* and 3hour SQdesign
values are all under 30% of the NAAQS dytire 205-17 design value period. The
highest S@site, Pembroke, last exceeded théndur NAAQS for the period of 2011 to
2013, but now meets the standard. With the lower ozone standard of@p@rm,
Londonderry, Rye, Mt. Washington Summit &atk Monadnock summdill meet the
NAAQS by a slim margin and must be watchesr the next few years.

In 2016, New Hampshire operated two Photochemical Assessment Monitoring Stations
(PAMS): Pack Monadnock and Londonderry. Tablgsahd 112 show that none of the toxic
PAMS parameters are near their Ambient Allowable Limits (AAL) at either site. Benzene has
the lowest AAL, 5.7 ug/fAt Londonderry and Pack Monadnock, the maximurih@dr

averages for benzene over the full period were about 0.2 haighg/m?, respectively, or

about 4%20% of the AAL. Maximum values for all the other parameters for both sites are
consistently less than 1% of their AAL.
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Table 15: National Ambient Air Quality Standards

Pollutant
[links to historical ~ Primary/ Averaging

tables of NAAQS SecondanTime L2z el
reviews]
Carbon Monoxide . 8 hours 9 ppm Not to be exceeded more than
(CO) PAMAY 1 hour 35 ppm once per year
primary Rolling 3
Lead (Pb) and month 0.15> 3 ¥ &Not to be exceeded
secondaryaverage
98th percentile of thour daily
primary 1 hour 100 ppb maximum concentrations,
Nitrogen Dioxide averaged over 3 years
(NO) primary
and 1 year 53 ppb@  Annual Mean
secondary
primary Annual fourthhighest daily
Ozone (Q) and 8 hours 0.070 ppm= maximum 8hour concentration,
secondary averaged over 3 years
. 1 on 3 >annual mean, averaged over 3
primary year MH®n ears
3 .annual mean, averaged over 3
PMos secondaryl year Mp ®n >years
Particle rimar .
Pollution (PM) 2nd y 24 hours op 3 K98th percentile, averaged over
years
secondary
primary Not to be exceeded more than
PMio and 24 hours Mp n > Jonce per year on average over
secondary years
99th percentile of thour daily
primary 1 hour 75 ppb®  maximum concentrations,
Sulfur Dioxide (S£D averaged over 3 years
secondary3 hours 0.5 ppm Not to be exceeded more than

once per year
(1) In areas designated nonattainment for the Pb standards prior to the promulgation of the current $§20@8rds, and for which
implementation plans to attain or maintain the current (2008) standards have not been submitted and approved, the previdasist(1.5
ug/m3 as a calendar quarter average) also remain in effect.
(2) The level of the annual Nétandard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearer comparison-teotire 1
standard level.
(3) Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O3 standards additionailgfeatamsome
areas. Revocation of the previous (2008) O3 standards and transitioning to the current (2015) standards will be addhessed in
implementation rule for the current standards.
(4) The previous S@tandards (0.14 ppm 2dour and 0.03 ppm anral) will additionally remain in effect in certain areas: (1) any area for
which it is not yet 1 year since the effective date of designation under the current (2010) standards, and (2)any arieh fonpddmentation
plans providing for attainment of theurrent (2010) standard have not been submitted and approved and which is designated nonattainment
under the previous S@tandards or is not meeting the requirements of a SIP call under the previessaB@ards (40 CFR 50.4(3)), A SIP call is
an EPA aain requiring a state to resubmit all or part of its State Implementation Plan to demonstrate attainment of the require NAAQS


http://www3.epa.gov/ttn/naaqs/standards/co/s_co_history.html
http://www3.epa.gov/ttn/naaqs/standards/co/s_co_history.html
https://www.epa.gov/lead-air-pollution/table-historical-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#1
http://www3.epa.gov/ttn/naaqs/standards/nox/s_nox_history.html
http://www3.epa.gov/ttn/naaqs/standards/nox/s_nox_history.html
https://www.epa.gov/criteria-air-pollutants/naaqs-table#2
https://www.epa.gov/ozone-pollution/table-historical-ozone-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#3
https://www.epa.gov/pm-pollution/table-historical-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/pm-pollution/table-historical-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/so2-pollution/table-historical-sulfur-dioxide-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#4
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Table 16: NAAQS Exceedances (Days) in New Hampshire2{2017)

Number of Exceedances Most Recent(Relative to
Parameter/Location/Standard | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | NAAQS from Each Year)
[ele)
1-Hour (1971 standard) 0 0 0 0 0 0 1978
8-Hour (1971 standard) 0 0 0 0 0 0 1996
Lead
Quarterly (2008 standard) 0 0 0 0 -- 0 None
NG
1-Hour (2010 standard) 0 0 0 0 0 0 None
Ozone
8-Hour (2008 standard 2011
14; 2015 standard 20156)
Camp Dodge 0 0 0 0 0 0 2004
Concord 0 0 0 1 0 0 2015
Keene 0 0 0 0 1 0 2016
Laconia 0 0 0 0 0 0 2010
Lebanon 0 0 0 0 0 0 2008
Londonderry 2 0 0 1 1 1 2017
Miller 2 0 1 2 3 1 2017
Mt. Washingtort 0 2 0 5 2 3 | 2017
Nashua 2 0 0 1 1 0 2016
Portsmouth 1 1 0 1 0 0 2015
Rye 1 0 0 1 1 1 | 2017
Woodstock 0 0 0 0 0 0 | None
PMio
24-Hour (1987 standard) 0 0 0 0 0 0 1989
PMzs
Annual (2012 standard) 0 0 0 0 0 0 None
24-Hour (2006 standard)
Keene 1* 3* 0* o* 0* 0* 2013
Laconia 0 0 0 0 o* 0* None
Lebanon 0* 0* 0* 0* 0* o* None
Miller 0* 0* 0* 0* 0* 0* | 2002(Exceptional Event)
Nashua 0 0 0 -- -- -- 2002 (Exceptional Event]
Pembroke 0 0 0 -- -- -- None
Portsmouth 0* 0* 0* 0* 0* o* None
SQ
Annual (1971 standard) 0 0 0 0 0 0 None
1-Hour (2010 standard)
Concord 0 0 0 0 0 0 2011
Londonderry 0 0 0 0 0 0 None
Miller 0 0 0 0 0 0 None
Pembroke 1 0 0 0 0 0 2012
Portsmouth 0 0 0 0 0 0 None

* - Denotes measured by FEM equipment; otherwise measured by FRM method. * - Denotes exceptional event.

Station startups/closures: Manchester closed in 2011; NashuadjRiild Pembroke (PM) shut down in 2015; Londonderry opened January 1, 2011;

Concord stion began S@monitoring in 2011lead monitoring was discontinued at end 6f guarter 2016

1 Mt. Washington ozone exceedances exclude the second of overlaphingrgeriods (ie. those beginning hours 00@&00) per the 2015 standard

final rule; the 2015 count also includes an exceedance in October, outside the ozone.season

2Woodstockh & LJ- NI 2F 9t ! Q& /€SIy ! ANJ {{l{(dz&d FyR ¢NBYyR& bSig2RAtN6/ ! {¢b9¢O | & FdNIKSNI RA&Odza &SR
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Table 17: 2015¢ 20170zone Design Valugppb)
Design Value (DV) 5-Year %of 201517 % of
Ozone | Description NAAQS | Max DV _| NAAQS | Location Max DV_| NAAQS | Location
8-Hour | 3-year average of 70 69 92 Peterborough 68 97* Mt.
4th- highest daily (201516); (201214) Washington
maximum8-hour 75
averages (200814)

* The fiveyear maximum design value is presented as a percentage of 75ppNARS in place during the design value period intthie

maximum occurred; the 20257 maximum design value is relative to 70ppb, the NAAQS in place during the most recent design value period.

Table 18: 2017Carbon Monoxide Design Values (ppm)

Desgn Value (DV) 5-Year % of 2017 % of
€O Description NAAQS | MaxDV_| NAAQS | Location Max DV_| NAAOS | Location
1-Hour | 2nd maximum 35 14 4 Keene 0.4 1 Londonderry
(2013
8-Hour | 2nd maximum 9 11 14 Keene 0.4 4 Londonderry
(2013
Table 19: 2015¢ 2017 Sulfur Dioxide Design Values (ppb)
Design Value (DV) 5-Year % of 201517 % of
s@ Description NAAQS | Max DV_| NAAQS| Location Max DV_| NAAQS | Location
1-Hour | 3-year average of 75 89 119 Pembroke 16 21 Portsmouth
99th percentile of (201%:13)
dailymaximum
1-houraverages
3-Hour | 2nd maximum 500 27 5 Pembroke 11 2 Pembroke
(2019
Table 110: 2015¢ 2017 Nitrogen Dioxide Design Values (ppb)
Design Value (DV) 5-Year % of 201517 % of
NG Description NAAQS | Max DV _| NAAQS| Location Max DV | NAAQS | Location
1-Hour | 3-year average of 100 23 23 Londonderry 23 23 Londonderry
98th percentile of (201517)
dailymaximum
1-houraveraaes
Annual | Annual average 53 3 6 Londonderry 3 6 Londonderry
(201315,
201416,
201517)
Table 111: 2015¢ 2017Fine Particulate Matter Design Valugsg/m?3)
Design Value (DV) 5-Year % of 201517 % of
PMes Description NAAQS | Max DV_| NAAQS| Location Max DV_| NAAQS | Location
24 3-year average of 35 29 83 Keene 20 57 Keene
Hour 98th percentile of (2011%13)
midnight midnight
24-hour averages
Annual | Annual average ove 12 9.1 76 Keene 6.5 54 Keene
3years (2012-13)
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Figurel.2: Ozonetrendsfor the 8-hour NAAQS20002017)

Figurel.3: Ozonetrendsfor the 8-hour NAAQS200062017)
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Commented [FJ1]:  These graphs need alternate text

For example:
Figure 1.2 shows the ozone trends for théa@ir NAAQS from 200
to 2017.

Figurel.4: CarbonMonoxide trendsfor the 1-hour NAAQS20002017)

Figurel.5: CarbonMonoxidetrendsfor the 8-hour NAAQS(20062017)
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Figurel.6: PMystrendsfor the 24-hour NAAQS20002017)

Figurel.7: PMzstrendsfor the 24-hour NAAQS20002017)

PM, ¢ Trends for Southern and Southeastern New Hampshire
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Figurel.8: PMystrendsfor the annualNAAQS20002017) Figurel.9: PMzstrendsfor the annualNAAQS20002017)
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Figurel.10: NitrogenDioxidetrendsfor the 1-hour NAAQS20002017)
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Figurel.11: Leadtrendsfor the annualNAAQS20122017)

Figurel.12: SulfurDioxidetrendsfor the 1-hour NAAQS20002017)
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Figurel.13: SulfurDioxidetrendsfor 3-hour secondayNAAQS2000-2017)
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Figurel.14: PMyotrendsfor the 24-hour NAAQS20002017) Figurel.15: PMiotrendsfor the 24-hour NAAQS20002017)
















































